Introduction:
The relationship between household consumption expenditure and income is an intensively investigated topic in theoretical as well as applied economics. It has almost universally been found that consumption expenditure responds positively to increase in income although the former increases lesser in proportion to the latter. It has also been found that the structure of consumption expenditure undergoes a marked change when income rises beyond a certain critical minimum. The households with lower income spend a larger part of it on the necessities of life, the needs closely related to the biological requirements. As income increases, and biologically pressing but easily satiable wants are already met, the socially determined and psychologically spurred wants take over. It is interesting to note that the range of biologically determined wants are bound by the physique of a human being, but socially and psychologically spurred wants have much larger range and multidimensionality due to their non-physical origin. Further, the intensity of competition for biological survival is much less than the intensity of competition for social survival, positional goods (Hirsch, 1978) and the ultimate urge to satisfy the will to power. As Nietzsche (1968) has pointed out, the will to power is the ultimate motive force that knows no bounds. In a different vein, Veblen (1899) held that affluence commands social approval due to its propensity to spend wastefully, unproductively and vainly. Usefulness is bounded from below as well as from above. But vanity or wastefulness has no upper bound. A lavish and wasteful expenditure of the affluent creates an awful impact on those who toil and submit themselves to the commands of the affluent. This impact is transformed into the sense of self-pity and in turn a sense of respect for the affluent. Further, this impact translates itself into the practice of the poor to imitate the life style of the affluent whenever feasible.
The Objective and the Data Base:
The objective of this paper is to investigate into the statistical aspects of income from different sources, consumption expenditure on different groups of items and the relationship among them exhibited by the people of Kohima, the state capital of Nagaland (India). This study is based on primary data collected from the sample households inhabiting the different wards, nineteen in number, of the township of Kohima. From each ward eleven households have been chosen randomly. Thus, in all, 209 households were selected for collecting data. The heads of the selected household were contacted by personally visiting them and enquiries were made either directly or with the help of an interpreter to fill in the questionnaire. Information on the amount of income from different sources and expenditure on different items of consumption was obtained on different bases; some monthly, some others yearly and yet some others in between them. The respondents were given sufficient time to recollect, judge and collate the information that they were reporting. It may be noted that some households had kept a record of the major amounts of income and expenditure that they have had. Some others depended entirely on the memory. All respondents were given sufficient time to revise the figures given by them if they felt that something was overlooked or over-reported. Once they were fully satisfied that they had reported the correct figures to the best of their knowledge and ability to recollect and revise, the information was noted down by the investigator. Finally, figures were converted to monthly basis. Pitfalls in such a procedure of obtaining data and inaccuracy in the figures so obtained are obvious. However, we hold that perhaps nothing better could have been done in view of the constraints on collecting data from the primary sources.
Eleven sources of income have been considered in collecting the data: (1) salaries, (2) pension, (3) wages, (4) bonuses, (5) self-employment, (6) commission, (7) dividends from investment, (8) rental earnings, (9) transfer, (10) livestock, and (11) others/miscellaneous. As to the groups of items of consumption expenditure, twenty-five categories have been considered: (1) cereals and pulses -food-grains, (2) vegetables, (3) non-vegetarian items such as meat, fish and eggs, (4) sugar, (5) tea leaf, (6) milk, (7) edible oils, (8) fruits, (9) water and water supply, (10) fuels, (11) electricity, (12) newspaper, (13) travel, (14) education and school/college fees, (15) cable TV, (16) telephone, (17) entertainment, (18) hobbies, (19) rent paid for house/accommodation, (20) toiletries, (21) saloon and hair-dressing, (22) addictive items, (23) clothes and shoes, (24) medicine, and (25) social obligations. Table-4 and Table-5 we present the distribution of households in different income and expenditure classes. Instead of using household income/expenditure as the criterion of classification, we have used monthly per capita income and per capita expenditure since there is a large variance in the household sizes (no. of persons in the household). Table-3 presents the size distribution of households according to the number of persons. Although the modal household size is of five persons, some 14 percent of households are very small to have two or less members. On the other hand, about four percent households are large in size with 9 or more members. A perusal of Table-4 reveals that about 56 percent of households are in the per capita monthly income class below Rs. 4000. These households may be considered as those belonging to the low income group. About 32 percent of the households fall in the Rs. 4000-8000 per capita (monthly) income class. Those households may be considered to lie in the middle income group. The rest 11 percent households are in the higher income group. Three households have per capita (monthly) income exceeding Rs. 16000. Fig-2 depicts the details of the distribution. In the data collected by us, it appears that a number of outliers are present ( Fig.-4(A) ) that may adversely affect estimation of the marginal propensity to consume. Hence we have gone in to estimate the MPC by the Least Median of Squares or LMS method (Rousseeuw and Leroy, 1987) .
Indeed a number of outliers, depicted in Fig.-4(B) , have been detected by the LMS procedure.
The method yields the estimated value of MPC=0.54993. It also gives the minimal level of consumption expenditure (Rs. 511.5 per capita per month) that a household has to make even if income were nil. Such expenditure is the bare minimum for survival. The average propensity to consume (APC) obtained from this dataset is 0.6338. Some economists hold that permanent income,
* ,
Y not the total income, , Y determines the marginal propensity to consume. In view of the limitations that our data poses to estimation of the MPC from permanent income, we have used the income obtained from salaries, pension, wages, rentals and self-employment as a proxy of the permanent income of the households. Income from other sources such as bonuses, commission, dividends, etc. has been considered as a part of the transitory income. The APC and the MPC estimated from this dataset are 0.7081 and 0.41338 respectively, and the minimal expenditure is Rs. 1013.86. The last two estimates have been obtained by the LMS method. It appears that the value of MPC ( * / dC dY ) from this dataset is underestimated. The minimal expenditure (Rs. 1013.86 per capita per month) appears to be overestimated since there are 10 (4.78 percent of the total number, 209) households that fall in the Rs. 0-1000 per capita monthly expenditure class (Table-5 ).
Elasticity of Consumption Expenditure:
The income elasticity of consumption expenditure on any particular item, , j is the ratio of percentage change in consumption expenditure on that item to percentage change in income. Statistically, it is defined as ( / ) /( / ),
where j C and Y are the mean consumption expenditure (on item j ) and the mean income over the households, and
∂ is the (partial) marginal propensity to consume that particular item. We have assumed that the household consumption expenditure responds to two variables, income and family size ( ) F . In fact, and also pointed out by Tobin (1975) , when family size and household income are correlated estimation of income elasticity without inclusion of F would yield biased results. In our data ( , ) 0.32.
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Hence, both income and family size must be included in the estimation procedure. Accordingly, we obtain two types of elasticity: income elasticity ( ε ) and family-size elasticity,
In obtaining the estimates for elasticity, we have dropped the expenditure on saloon and hair-dressing since it was not behaving properly. It may be noted that only 0.876 percent of total expenditure is allocated to this item. The estimated values of ε and η are presented in Table- 6(A). The Engel's law states that the income elasticity of consumption expenditure is negative for the inferior goods, zero for the 'sticky' goods and positive for the normal goods. For the necessity (normal) goods the income elasticity is fractional but for the luxuries (or superior goods) it is larger than unity. In Tables 6(B) and 6(C) we present the assorted values of elasticity of consumption expenditure for different goods. The criteria of assorting have been (1) according to the value of income elasticity, , ε (2) family-size elasticity, η and (3) the total elasticity, ε η + . According to income elasticity of consumption expenditure, rented house is an inferior good and its consumers are poor. Food grains (cereals and pulses), electricity and fuel are highly essential goods as their income elasticity is between zero and 0.5. Edible oil, vegetables, tea leaves, non-vegetarian items and milk are essentials with the income elasticity lying between 0.5 and 0.75. Toiletry, educational services and clothes/shoes are the essentials with their income elasticity lying between 0.75 and unity. Other consumption items are among the superior goods. Among them, hobbies, telephone, cable TV, guest entertainment, travel and meeting social obligations are highly superior goods or possibly luxuries.
Family-size elasticity of consumption measures the effects of a percentage increase in the family size on the percentage change in consumption expenditure. This measure has not been very popular possibly because when the sample size (of households) is large, there is a high probability of all sizes of household to fall in each expenditure class. Moreover, in developed nations, partly due to family planning and partly due to unitary structure of families, much variance in the household size is not observed. However, in our sample the household size has a large variance. As it has been pointed out earlier, when income and family size are correlated, we cannot obtain unbiased estimates of income elasticity of consumption expenditure severally (without including family size in the estimation procedure). As presented in Table- 6(B), increase in family size has an adverse effect on the consumption of all superior and luxury goods. Even the non-vegetarian food articles, which make an essential part of the food of the local population, have non-positive elasticity. On the other hand, the essential goods, such as vegetables, electricity, clothes/shoes, edible oil, milk, tea leaves, medical care, sugar, food grains (cereals and pulses) and education have positive family-size elasticity of consumption expenditure. It clearly shows that increase in the family size affects standard of living and quality of life adversely.
In Table- 6(C) we present the total elasticity, ( ε η + ). Rented house for habitation is a strongly inferior good. Fruits, phone, cable TV, newspaper, medicine, hobby, travel, attending to social obligations, guest entertainment and education come out to be superior goods. Fuel, electricity, addictive articles, vegetables, non-vegetarian items of food, edible oil, sugar, toiletries, food grains (cereals, etc.), tea leaves and milk are identified as normal necessities. This classification is in concordance with our experience and expectation.
Relationship between the Components of Per Capita Income and Consumption Expenditure:
So far we have investigated into the relationship between the aggregate income and consumption expenditure on different items. Now we look into the relationship between different components of (per capita monthly) income and aggregate per capita expenditure. For this purpose we have regressed the aggregate per capita expenditure on the multiple components of per capita income. The results are presented in Table- The components of income, namely salaries, earnings from self-employment and 'others or miscellaneous' are statistically significant at a very high level. The beta coefficients associated with them are large. The regression coefficients associated with rentals and pension are significant at 10 percent level of significance. Other components may be considered statistically insignificant. This analysis suggests that income from salaries, self-employment, pension and rental makes a major part of permanent income. It may also be recalled that these sources provide for over 88 percent of the total income. Income streams from other sources are rather transitory in nature.
Inequality in Household Income and Expenditure Distribution:
The distributions of total income and expenditure have important welfare implications. To look into this aspects we have drawn a Lorenz curve diagram and computed the Gini coefficients. We have deliberately not looked into the distribution of income/expenditure over households since the size of households has a large variance. We have instead worked out the distribution over persons (or family-sizeweighted households). In this scheme larger households take on larger weight, proportional to their size. We observe that income/expenditure inequalities are not very large.
Canonical Correlation Analysis of Income and Expenditure Components:
So far, we have dealt with income and expenditure such that either (or both) of them are the aggregate quantities. Now, we address to this problem: how the different components of per capita income (salaries, pension, wages, etc.) relate to the different components of consumption expenditure (on food grains, vegetables, etc.) not severally but jointly? To investigate into this question, we conduct canonical correlation analysis (Hotelling, 1936; Kendall and Stuart, 1968) .
Canonical correlation is a straightforward (multivariate) generalization of (Karl Pearson's coefficient of) correlation. It is well known that in case of two variables, y and , x we have two lines of regression, the first that of y on x (i.e. y xa u = + ) and the second that of x on y (i.e.
x yb v = + ), and
. If y and x both contain multiple variables, which we will call Y and X respectively to highlight that both of them are sets of variables (e.g. X containing k number of variables and Y containing l number of variables, each in
This AB is diagonalized so as to yield 2 , ℜ which is a diagonal matrix containing the eigenvalues ( ) s λ of AB in its principal diagonal (and zero elsewhere). This is the matrix of squared canonical correlations. This matrix contains min ( , ) k l non-zero elements in its principal diagonal, each being a squared canonical correlation. They canonize [ , ] X Y into
Here I is the identity matrix. The largest element in 2 ℜ explains the largest part of co-variation between X and Y and so on. Canonical correlation analysis is much like factor analysis but with the purpose of finding couples of factors that linearly vary together. There can be only min( , ) k l couples of such factors or canonical (derived) variables.
In our analysis, we have used the proportionate allocation figures instead of using raw data.
That is to say that we have used In Table-8 we present the eigen-structure and canonical correlations for our data on income and consumption expenditure. The canonical correlation for the first couple of canonical variates, Y This transformation is done such as to measure every variable with zero mean and unit standard deviation. The weights for each variable (for each factor) are given in Tables 9(A) and 9(B). Among the income components, salaries, self-employment, wages, pension and rental take on large (in magnitude) weights for the first factor (Table-9(A)). Among the expenditure items (for the first factor), cereals (food grains), fuel, education, addiction, edible oil, house rent, electricity, etc. take on large (negative) weights while the superior goods take on large positive weights. This conforms to our findings in the earlier sections. In the second factor of income also, the transitory components of income stream take on smaller weights while the sources relating to more certain income streams take on larger (magnitude) weights. Tables 10(A) and 10(B) we present the canonical scores ( Q and P ) for different factor couples over the sample households. Although we have constructed all 12 couples of canonical variates, only first five of them have been presented in the Figures 6(A) through 6(E). It may be noted that the elliptical spread of scatters of households for the first two factor couples has a large major vis-à-vis minor, showing stronger correlation. For the latter factor couples the difference between major and minor decreases substantially, if outlier points are disregarded.
The distribution of factor scores for consumption expenditure may be an indicator of the level of consumption in different wards, although the consumption expenditure that we have included in our analysis may not be the sole or exhaustive measure of wellbeing of the sample households. The ward-wise distributions of the first two leading factors of expenditure have been presented in Fig. 7 (A) and 7(B). The other three factors have been presented in Fig-7 (C). We find in Fig-7 (A) that, overall, wards # 2, 3, 5, 12, 14, 15, 17 and 19 exhibit higher values than others. Wards # 3, 4, 6, 7, 8, 11 and 13 exhibit a very large variance among the resident sample households. The structure indicated by the subsequent couples of factor scores is too involved to admit to any simple explanation or any clear cut pattern.
We present the community-wise distribution of factor scores in Fig.-8 The detailed results of discriminant analysis are presented in Tables 11(A) and 11(B) and Fig.-9 . In all, there are only six cases of misclassification in the lower income group and three cases of misclassification in the higher income group. The classification is statistically significant with F(25, 138) = 11.378. As it may be observed from Table- 11(A), weights assigned to different consumption items in classification functions for the two groups are markedly different. It may be observed that with an increase in the per capita income, the weights of a number of consumption items, namely, non-vegetarian food articles, sugar, tea leaves, fruits, electricity, education, telephone, entertainment, pursuance of hobbies, addictive articles and clothes/shoes, change their signs across the classification functions. The weights of most of the non-necessity articles have opposite signs. The weights of most of the necessity goods having the same signs are magnitude-wise smaller for the group-2. The Root Mean Square (RMS) = 11. Concluding Remarks: In this study we have presented our findings on the structural relationship between household income and consumption expenditure in the township of Kohima. It is based on the primary data collected from 209 households inhabiting 19 wards of the township. It is found that about 56 percent of households are in the per capita monthly income class below Rs. 4000. About 61 percent of the household income is drawn from salaries and pension while about 22 percent of the same is drawn from self-employment. About one third of the income is spent on food items and about one fifth of the income is spent on clothes, shoes and housing-related items. About 11 percent of income is spent on education. The average propensity to consume is about 63 percent of income. The marginal propensity to consume is about 0.55. Per capita income explains about 85 percent of variance in per capita consumption expenditure. Distribution of income and expenditure over the households is mildly unequal as the Gini coefficients for them are 0.367 and 0.312 respectively.
On the basis of income elasticity of consumption expenditure on different items it has been found that rented house is an inferior good. Most of the food items, clothing, fuel, electricity, toiletries and education are normal necessity goods. Addictive items, medicine, newspaper, telephone, cable TV, travel, etc. fall in the superior goods category. Attending to social obligations is a strongly superior item of expenditure. Increase in family size affects consumption of superior goods adversely. Family size and income are positively correlated.
To investigate into how the different components of per capita income (salaries, pension, wages, etc.) relate to the different components of consumption expenditure (on food grains, vegetables, etc.), not severally but jointly, we have gone in for the canonical correlation analysis. This analysis between income components and expenditure components indicates that income obtained from secure and stable streams such as salaries, pension, rentals and self-employment supports expenditure on necessities such as food items, housing, clothing, etc. A communitywise distribution of income and expenditure reveals that while Angami, Ao and Lotha communities among the Naga tribes are relatively better off, households belonging to other Naga communities and those migrated from other parts of the country are relatively worse off. Several factors obtained from canonical correlation analysis are strongly significant and point to much more complicated structure and divergent determinants of relationship between the components of income and consumption expenditure.
We have also gone in for discriminant analysis to investigate if increase in per capita income of the households brings about structural changes in the pattern of consumption expenditure. Our findings suggest that indeed it is so and such structural changes are statistically significant.
